A very accurate method is applied, within the theoretical framework of the scattering closecoupling equations, to treat rotational predissociation processes in the He-CO van der Waals molecule. The method was already employed successfully to study vibrational predissociation of the He-I2 complexes and shows in the present case significant differences with several approximate methods used to estimate resonance positions. The physical implications of such differences are analyzed and discussed.
I. INTRODUCTION The nature of the vibrationally and rotationally predissociating states of atom-diatom van This aspect of the process obviously is directly related to the nature of the multidimensional potential-energy surface (PES) which is driving the motion of the relevant nuclei and which is added "locally" to the relative kinetic energies of the partners at each geometry.
In other words, the individual probabilities for each of the final channels to be populated during the predissociative breakup are ultimately related to the couplings that act, while the particles are together, between the motion along the dissociation path (i.e. , the vdW bond) and the internal motion of the "other" atoms which pertain to one of the monomers. (7) and has as many components as X, the number of open channels at the energy E considered.
%'e now define two energy-dependent real functions
where Sb~i s the background S matrix, i.e. , that obtained in the absence of the resonance, E and I are the position and width of the resonance and may be considered as energy independent.
The matrix 3 is a complex matrix that can be written as where J(p) and M are quantum numbers associated with the total angular momentum J=j+l and its third component, respectively; p =( -1)' +1+ ' is the parity index; r is the rotor orientation, E is the total energy, the 7 are the radial channel wave functions, and the y are a complete orthonormal set of angular basis functions, depending on r and R, the atom-diatom orientation; a=(j,l) collects the quantum numbers j and l associated with the operators j and l, respectively.
Representing the Hamiltonian (1) in the y basis, the Schrodinger equation leads to the following system of coupled equations for the 7 functions V', "'(R) EX'.~"(R;E)- I (E E)- 
The resonance energies in a molecular system correspond to eigenstates in the discrete subspace of the closed channels, but may be shifted from discrete levels due to discrete-continuum and continuum-continuum interactions.
Such 
The full diabatic rotational plus configuration interaction (FDCI-) method
Assuming the discrete subspace to be the product of the radial subspace times the angular subspace, we can rewrite the wave function as follows: Here a goes from a=1 to +=a ", with a,"being the highest body-fixed state supported by the potential. The k index labels the stretching bound states. The problem is reduced once more to diagonalizing the following matrix: 
where the index l spans the minimum number of angles which are needed to achieve a predecided level of convergence in Eq. (21) The total wave function can be written as in Eq. (16) but now its Pq radial functions are given by (21) the index l spans the angular values included and k~the corresponding stretching quantum number to which that 0~corresponds.
The matrix to be diagonalized has therefore the same formal expression as that given by Eq (18. ), but now the kinetic energy operator is given by the equation angles, then nine angles, and so on. In this way, each calculation includes the functions of the previous calculation. The number of angles which turned out to be necessary to achieve convergence for the present system was nine. V(R;6)= g Vk(R)Pk( cos6)) .
We have employed in the present calculations the potential-energy surface called (IV) in the work of Tho- (Fig. 3) and j =3 state (Fig. 4) of CO. Because of the increased coupling with the lower-lying continua, one sees in Fig. 3 that the resonance width has increased for the nonrotating complex (J =0) and even more so for the rotating complex (J =1), where the increased number of coupled states is making the broadening process more effective.
Finally, the next predissociating process shown in Fig.  4 Adv. Chem. Phys. 47, 323 (1981) .
